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1 Introduction

In the macroeconomic literature, there have been a vast number of articles that have established the

existence of indeterminate equilibrium paths. Based on the seminal studies of Benhabib and Farmer

(1994) and Farmer and Guo (1994), it is well-known that in a one-sector model with increasing

returns to scale, an indeterminate steady state can be generated if aggregate returns to scale are

suffi ciently strong. Indeterminacy potentially indicates that agents’ expectations concerning the

future can be self-fulfilling and, as a result, the so-called “animal spirits”may generate business

cycle fluctuations without any change in economic fundamentals. This creates room for Keynesian-

type stabilization to insulate the economy from belief-driven fluctuations. For example, Grandmont

(1986) and Reichlin (1986) argue that government policies through lump sum transfers and public

expenditures may help reducing cyclical properties of competitive economy. Guo and Lansing

(1998), Christiano and Harrison (1999), and Dromel and Pintus (2007, 2008) propose that, in

a Benhabib-Farmer-Guo one-sector model a progressive tax schedule operates like an automatic

stabilizer that mitigates business cycle fluctuations, while a regressive tax destabilizes the economy.

This notion, however, is not able to apply to a two-sector model of Benhabib and Farmer (1996)

with sector-specific externalities. In a calibrated two-sector real business cycle (RBC) model with

only sector-specific externalities, Guo and Harrison’s (2001) quantitative analysis shows that (i)

a progressive tax no longer serves as an automatic stabilizer, removing sunspot fluctuations, and

(ii) by contrast, a regressive tax policy stabilizes the economy against sunspot-driven fluctuations.

This paper attempts to propose an alternative policy, rather than the income-dependent (progres-

sive/regressive) tax schedule, to stabilize against sunspot fluctuations in an indeterminate two-sector

RBC model. To this end, we extend the two-sector (consumption and investment sectors) model

of Benhabib and Farmer (1996) by considering an income tax-cum-consumption tax schedule.1 A

particular emphasis is that, on the one hand, the required regressive tax policy that Guo and Harri-

son (2001) find is neither empirically plausible nor is observed in the actual data, hence we consider

“flat” tax rates. On the other hand, either a single constant income tax rate or a single constant

tax consumption tax rate cannot have a stabilizing effect, thereby suppressing sunspot fluctuations.

Therefore, we need to consider the “combination”of income and consumption taxes (or the income

tax-cum-consumption tax schedule).

In this paper, we perform both analytical and numerical analyses in order to provide more policy

1By using different models with the good and education sectors, Devereux and Love (1995), Wang and Yip (1995),

and Bond et al. (1996) have analyzed the relationship between macroeconomic instability and factor taxes.
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implications. To be specific, we show that an effective income tax-cum-consumption tax schedule

can insulate the economy from belief-driven fluctuations. If, due to strong “sectoral externalities,”

the economy exhibits local indeterminacy, the government can suppress belief-driven fluctuations

by implementing a tax switch from a decrease in the income tax rate to an increase in the consump-

tion tax rate.2 Why can such an income tax-cum-consumption tax schedule be an effective tool

for establishing macroeconomic stability when the economy exhibits not only aggregate increasing

returns, but also sector-specific externalities? The rationale is the following. When agents antici-

pate a higher future rate of return on capital, they will reduce consumption for more investment,

thus increasing the future capital stock. Meanwhile, if there are high enough sectoral externalities,

the rate of return on capital will rise due to a fall in the relative price of investment goods. Thus,

agents’optimistic expectations become self-fulfilling. Intuitively, to successfully suppress sunspot

fluctuations, the government’s policy has to prevent agents from cutting consumption for more cap-

ital accumulation and to reverse the downward trend in the relative price of investment goods. This

study indicates that tax shifting away from an income tax towards a consumption tax can increase

both output and consumption.3 An increase in the consumption tax gives rise to a negative effect

on consumption, but a reduction in the income tax gives rise to a positive wealth effect which raises

output and hence consumption as well.4 Since the wealth effect dominates, consumption increases

following such a tax shifting. It turns out that consumption is enhanced and, given a convex pro-

duction possibility frontier, the relative price of investment goods rises in response. As a result, the

future marginal product of capital decreases and thus the tax switch prohibits agents’optimistic

expectations from being self-fulfilling. It is important to note that since tax shifting away from

an income tax towards a consumption tax increases both output and consumption, in our model

consumption is procyclical in relation to output. This relationship is in accordance with the data

on business cycles in most countries.

The tax reform involving a switch from a decrease in income tax to an increase in consumption

tax has been an important issue in public finance and macroeconomics over the past three decades.

2Giannitsarou (2007) argues that the economy can be immune from sunspot fluctuations caused by a balanced

budget rule, if the government finances it expenditures via an endogenous consumption tax.
3As a common specification in the relevant literature, in our model the consumption tax rate is viewed as an

exogenous policy parameter, while the income tax rate is an endogenous variable, which ensures a balanced government

budget.
4Given that consumption tax involves less distortion than income tax to economic effi ciency, some studies have

argued that, as a result of a strong wealth effect, such a tax switch results in either a higher level of output (Chamley,

1985) or a higher rate of economic growth (Pecorino, 1993, 1994 and Turnovsky, 2000).

2



Many studies, such as Atkinson and Stiglitz (1976), Summers (1981), Abel and Blanchard (1983),

Auerbach et al. (1983), and Chamley (1985), have pointed out that a consumption tax could result

in less distortion than an income tax and could eliminate the bias against investment and savings

inherent in the income tax system. Therefore, such a tax shift will improve economic effi ciency and

social welfare. As an important complement, our finding suggests that in addition to its effi ciency

improvement, a tax switch away from an income tax towards a consumption tax can also serve as

a stabilization policy against endogenous business cycle fluctuations.

The remainder of the paper is arranged as follows. Section 2 presents our analytical framework.

Section 3 analyzes the (in)determinacy properties. In Section 4, we show how an effective income

tax-cum-consumption tax schedule can suppress aggregate instability arising from animal spirits.

Section 5 concludes.

2 The Model

The model is an extension of Benhabib and Farmer (1996) in which we consider the government’s

income tax-cum-consumption tax schedules. Consider an economy consisting of households, firms

and a government. Households derive utility from consumption and leisure. On the production

side, there are two sectors —the consumption good and investment good sectors. The typical firm

in each sector produces with a constant returns-to-scale technology and has access to sector-specific

and economy-wide externalities. The government levies income and consumption taxes to finance

its spending. Of importance, the government will attempt to design an effective income tax-cum-

consumption tax schedule in order to stabilize the economy against sunspot fluctuations.

2.1 Firms

Each consumption and investment good is produced by a decentralized competitive sector and by

using capital Kt and labor Lt in competitive factor markets. The production technologies of a

typical firm in the consumption good and investment good sectors are, respectively:

YC,t = At(KC,t)
a(LC,t)

b and YI,t = Bt(KI,t)
a(LI,t)

b, with a+ b = 1, (1)

where KC,t and LC,t (KI,t and LI,t) denote the capital and labor services in the consumption

(investment) sector. In line with Benhabib and Farmer (1996), At and Bt represent productive

externalities in the consumption and investment sectors, respectively, which are given by:

At = [K̄a
C,tL̄

b
C,t]

θ(K̄aσ
t L̄bγt ) and Bt = [K̄a

I,tL̄
b
I,t]

θ(K̄aσ
t L̄bγt ), (2)
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where the relevant variables with a bar “—”denote the sector and economy-wide average levels, θ

represents a measure of sector-specific externalities, and the parameter σ (γ) measures the aggregate

capital (labor) external effect. Let µK,t and µL,t be the fractions of capital Kt and labor Lt used

in the consumption good industry. Thus, the relative factor intensities are: µK,t = KC,t/Kt and

µL,t = LC,t/Lt.

The first-order conditions for profit maximization of the consumption good producer are:

rt = aYC,t/KC,t and wt = bYC,t/LC,t. (3)

Similarly, in the investment sector the first-order conditions for profit maximization are:

rt = aPtYI,t/KI,t and wt = bPtYI,t/LI,t, (4)

where Pt is the relative price of the investment good to the consumption good. Given that firms use

identical technologies and face equal factor prices across the two sectors, factor intensities are also

identical across these two sectors, i.e., µt = µK,t = µL,t. Accordingly, the production possibility

frontier (PPF) can be expressed as follows:

Yt = YC,t + PtYI,t = AtK
a
t L

b
t . (5)

By defining St = 1/µt (which satisfies St ∈ [1,∞]), it is clear from (3)-(5) that the relative price

Pt = At/Bt = (St − 1)1−v (where v ≡ 1 + θ (> 1)) is also the slope of PPF. If there are no

externalities, At and Bt are constant and, hence, PPF is linear. As emphasized by Benhabib and

Farmer (1996), the inverse of the factor share going to the consumption sector will be a key variable

in terms of determining the dynamics of a competitive equilibrium.

2.2 Households

The economy is populated by a unit measure of identical infinitely lived households. A representative

household acts to maximize the following discounted present value of a utility function which is

separable in consumption and leisure:

max

∫ ∞
0

[lnCt −
L1+χ
t

1 + χ
]e−ρtdt, (6)

where ρ is the subject discount rate and χ is the inverse of the labor supply elasticity. Given that

the law of motion for capital is K̇t = It − δKt, the budget constraint faced by the representative

household is given by:

K̇t =
1

Pt
[(1− τY )(wtLt + rtKt)− (1 + τC)Ct]− δKt, (7)
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where τY is the income tax rate and τC is the consumption tax rate. It is easy from (3)-(5) with

factor aggregation constraints to show that Yt = wtLt + rtKt holds true in (7).

The optimal conditions necessary for the household optimization problem are:

1

Ct
=
BtΛt(1 + τC)

At
, (8)

Lχt =
b(1− τY )AtK

a
t L

b−1
t

Ct(1 + τC)
, (9)

Λ̇t = (ρ+ δ)Λt −
a(1− τY )AtK

a−1
t Lbt

Ct(1 + τC)
, (10)

together with the transversality condition, limt→∞ ΛtKte
−ρt = 0, where Λt is the co-state variable

which can be interpreted as the shadow value of the capital stock, measured in utility terms.

Equations (8) and (9) refer to the optimal conditions for consumption and labor, respectively.

Equation (10) is the Euler equation of the shadow price of wealth.

2.3 Government

The government collects tax revenues from income and consumption taxes in order to finance the

government expenditure, denoted as Gt. Thus, the government budget constraint is given by:

τY Yt + τCCt = Gt. (11)

To focus on our point and for simplicity, the government expenditure is assumed to be wasteful and

is not valued by private agents. Instead, the government attempts to design an effective income

tax-cum-consumption tax schedule in order to stabilize the economy against sunspot fluctuations.

To the end, the stabilization policy may involve a tax switch, namely, shifting tax away from an

income tax (a decrease in τY ) towards a consumption tax (an increase in τC). To balance its

budget constraint (11), when the government changes the consumption tax rate, the income tax

rate must endogenously adjust. That is, the consumption tax rate τC is viewed as an exogenous

policy parameter, while the income tax rate τY is an endogenous variable, which ensures a balanced

government budget. Moreover, in line with Barro (1990), the government’s expenditures are set as

a fraction g of output, i.e., Gt = gYt, for analytic convenience.

In addition, by substituting (11) into (7), the aggregate resource constraint is given by:

K̇t =
1

Pt
(Yt − Ct −Gt)− δKt. (12)
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3 Equilibrium and Dynamic Analysis

A competitive equilibrium is defined as a tuple of paths for quantities {Ct,Kt, Lt} and prices

{Pt, rt, wt} such that the maximization problems of the household and firm are solved. Given

government policies {τY , τC}, the individual and government budget constraints (hence the aggre-

gate resource constraint) are satisfied. Moreover, the market clearing conditions for both sectors

are met: YC,t = Ct and YI,t = It.

By some simple manipulations, (8) and (9) can be rewritten as:

1

Ct
= Λt(1 + τC)(St − 1)v−1 , (8’)

L1+χ
t =

b(1− τY )St
(1 + τC)

, (9’)

Moreover, based on the definition of St and the market clearing condition YC,t = Ct, we obtain:

St ≡
1

µt
=
K
α/v
t L

β/v
t

C
1/v
t

, (13)

where α = a(1 + θ+ σ) and β = b(1 + θ+ γ). Finally, from (10) and (12) with the relative price Pt,

we then have the following two differential equations:

Λ̇t
Λt

= (ρ+ δ)− a(1− τY )St
(1 + τC)ΛtKt

, (14)

K̇t

Kt
=

[(1− g)St − 1]

(1 + τC)ΛtKt
− δ. (15)

Let the superscript “^”denote the steady-state value for relevant variables. Thus, these six equa-

tions (8’), (9’), (11), (13), (14) and (15) with Λ̇t = K̇t = 0 allow us to solve the stationary values

of
{
Ĉ, K̂, L̂, Λ̂, Ŝ, τ̂Y

}
. By substituting (8’), (9’), (11), and (13) into (14) and (15), the dynamical

system in our model economy can be reduced to a 2× 2 one in terms of Λt and Kt.

In line with Benhabib and Farmer (1996), we log-linearize (8’), (9’), (11), (13), (14) and (15)

around the steady state values. By defining λt = ln Λt, kt = lnKt and st = lnSt, these resulting

equations allow us to construct the following 2× 2 dynamic system in terms of λt and kt:

λ̇t = (ρ+ δ)− a(1− τY )est−λt−kt

(1 + τC)
and k̇t =

(1− g)est−λt−kt − e−λt−kt
(1 + τC)

− δ. (16)

In (16), st and τY are, respectively, given by:

st = η(kt, λt, τC) and τY = ω(kt, λt, τC). (17)
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where,

∂st
∂τC

≡ ητC =
(1− β

1+χ) 1
(1+τC) + β

Ŝ(1+χ)(1−τ̂Y )

ν − β
1+χ + (1−ν)Ŝ

Ŝ−1
+ τCβ

Ŝ(1+χ)(1−τ̂Y )

,

∂st
∂λt
≡ ηλ =

1

ν − β
1+χ + (1−ν)Ŝ

Ŝ−1
+ τCβ

Ŝ(1+χ)(1−τ̂Y )

,

∂st
∂kt
≡ ηk = αηλ,

∂τY
∂τC

≡ ωτC =
− 1
Ŝ

[ν − β
1+χ + (1−ν)Ŝ

Ŝ−1
] + τC

Ŝ(1+τC)
(1− β

1+χ)

ν − β
1+χ + Ŝ(1−ν)

Ŝ−1
+ τCβ

Ŝ(1+χ)(1−τ̂Y )

,

∂τY
∂λt

≡ ωλ =

τC
Ŝ

ν − β
1+χ + Ŝ(1−ν)

Ŝ−1
+ τCβ

Ŝ(1+χ)(1−τ̂Y )

,

∂τY
∂kt

≡ ωk = αωλ =
ατC

Ŝ
ηλ.

Given the dynamic system, we can compute the Jacobian matrix of (16) evaluated at the steady

state. The trace and determinant of the Jacobian are given by:

Tr(J) =
(ρ+ δ)

a(1− τ̂Y )
{[(1− g)α− (1− τ̂Y )a+

aτC

Ŝ
]ηλ +

ρa(1− τ̂Y )

(ρ+ δ)
}, (18)

Det(J) =
(ρ+ δ)2(α− 1)ηλ

a(1− τ̂Y )
[(1− g)− aδ(1− τ̂Y )

(ρ+ δ)
+

aτC

Ŝ(ρ+ δ)
]
>

<
0 if ηλ

<

>
0, (19)

In the model there is a jump variable λt and a predetermined variable kt. Thus, local determinacy

requires the system to exhibit saddle-point stability in that the two characteristic roots are of

opposite signs, i.e., Det(J) < 0. However, the equilibrium exhibits indeterminacy if the economy

has two roots with negative real parts, i.e., Det(J) > 0.5 In line with Benhabib and Farmer (1996),

the economy we consider has relatively modest externalities, i.e., α = a(1 + θ + σ) < 1. Thus, it

is clear from (19) that ηλ = 1

ν− β
1+χ

+
(1−ν)Ŝ
Ŝ−1 +

τCβ

Ŝ(1+χ)(1−τ̂Y )

< 0 is a necessary condition for the steady

state to be indeterminate.6 This condition can nest those in both models of Benhabib and Farmer

(1994) as well as Benhabib and Farmer (1996). If we ignore both sectoral externalities (θ = 0 and,

hence ν = 1) and taxes (τC = τY = 0), the necessary condition is reduced to ηλ = 1+χ
1+χ−β < 0,

which is essentially the Benhabib-Farmer (1994) condition for local indeterminacy. It is also easy to

recover the case of Benhabib and Farmer (1996) by setting τC = τY = 0. Under such a situation,

the necessary condition turns out to be ηλ = 1
Γ < 0, where Γ = ν − β

1+χ + (1−ν)Ŝ

Ŝ−1
.

5The equilibrium exhibits a source if the system has two roots with positive real parts.
6 It follows from (18) and (19) that the necessary and suffi cient conditions for local indeterminacy is

ρa(1−τ̂Y )
(ρ+δ)[(1−τ̂Y )a−(1−g)α−

aτC
Ŝ

]
< ηλ < 0.
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A particular emphasis is that the necessary condition (19) clearly indicates that in the presence of

consumption and income taxes (τC > 0 and τY > 0), an effective income tax-cum-consumption tax

schedule can reverse the sign of ηλ and hence give rise to the stabilizing effect on the economy against

belief-driven fluctuations. Given the government budget constraint (11) (i.e., τY = (Gt−τCCt)/Yt),

if the income tax-cum-consumption tax schedule satisfies:

τC > −
ΓŜ(1 + χ)(1− g)

β + Γ(1 + χ)
, (20)

then the sign of ηλ turns out to be positive. Equation (20) indicates that ηλ > 0 is more likely

to be true in the presence of the combination of a higher consumption tax and a lower income

tax.7 It turns out that the economy exhibits saddle path stability and as a result, the equilibrium

is locally determinate. That is, an effective consumption tax-cum-income tax schedule can remove

indeterminacy caused by aggregate and sectoral externalities. With regard to the stabilizing effect,

we will provide more details in our numerical analysis in the next section.

4 Equilibrium Indeterminacy and Income Tax-Cum-Consumption

Tax Schedules

This section will perform a simple numerical analysis in order to derive the policy implication of an

effective income tax-cum-consumption tax schedule for business cycle fluctuations.

4.1 Benchmark parameterizations

All benchmark parameterizations are summarized in Table 1. Most parameters presented in Table

1 are taken from Benhabib and Farmer (1996). Firstly, we follow Benhabib and Farmer (1996) and

set a = 0.3, b = 0.7, ρ = 0.05, and δ = 0.1. Meanwhile, we follow Benhabib and Farmer (1996) and

abstract aggregate increasing returns from our numerical analysis, σ = γ = 0. This allows us to more

focus our attention on sector-specific externalities. In addition, in conformity with Giannitsarou

(2007), the consumption tax rate is set as τC = 0.06. Given these parameters, (8’), (9’), (11) and

(13) allow us to calibrate χ = 1.5, θ = 0.05, and g = 0.34124. These parameterizations imply that

Ĉ/Ŷ = 0.52, P̂ Î/Ŷ = 0.48 and τ̂Y = 0.31. These rates are located within an empirically relevant

range of actual data.

7To balance the government budget constraint (11), a higher consumption tax must be associated with a lower

income tax.
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4.2 Numerical analysis: The stabilization policy

Similar to Benhabib and Farmer (1996), in our benchmark parameterization if Det(J) > 0, the

condition of Tr(J) < 0 automatically holds. Therefore, we only show Det(J) in the Figures that

follow. First of all, Figure 1 shows that higher sector-specific externalities θ are more likely to

generate indeterminacy, as emphasized in Benhabib and Farmer (1996), while a higher rate of

consumption tax τC is more likely to generate determinacy. To have an effective income tax-cum-

consumption tax schedule, a higher consumption tax must be associated with a low income tax τY

in order to meet the government’s budget constraint (11). In other words, a tax shift away from

an income tax towards a consumption tax will stabilize the economy against sunspot fluctuations.

Figure 2 provides a clearer graphical approach to our understanding of the stabilizing effect of

a tax switch. In Figure 2, the locus GBC traces all combinations of (τC , τY ) which satisfy the

government budget constraint (11). It is clear from Figure 2 that to remove local indeterminacy,

the government can implement a tax switch away from an income tax (a decrease in τY ) towards a

consumption tax (an increase in τC) along the GBC locus. The government can design an effective

income tax-cum-consumption tax schedule to stabilize the economy against sunspot fluctuations.

In order to glean the intuition for the stabilizing effect of the tax switch, we rewrite the following

discrete-time function for ease of illustration:8

Λt+1

Λt
=

1

z
[

a(1−τY )St+1
(1+τC)Kt+1Λt+1

+ 1−δ
Λt+1

] , (21)

where z = 1/(1 + ρ) is the discount factor and a(1−τY )St+1
(1+τC)Kt+1

(where aSt+1
Kt+1

= MPKt+1 is the marginal

product of capital) essentially is the after-tax marginal product of capital at period t + 1. The

economy starts from the steady-state equilibrium at period t. Suppose that agents become optimistic

about the future returns on capital, say, the next period’s return on capitalMPKt+1. In acting upon

this belief, the household will sacrifice consumption today Ct for more investment It, implying that

today’s shadow price Λt is increased above its steady-state level. This is because today’s investment

accumulates more capital stock (say, Kt+1) and hence increases output (say, Yt+1) in the future.

Consequently, the future consumption Ct+1 increases, referring to a lower shadow price of wealth

in the future Λt+1 and, accordingly, the value of the LHS of (21) decreases. In order to stay in

equilibrium, the RHS of (21) must also decrease. For ease of illustration, we first ignore taxation

(τC = τY = 0) and focus on the case of Benhabib and Farmer (1996). Benhabib and Farmer (1996)

8 It is easy to derive the intertemporal Euler equation (20) in a discrete-time model. The detailed derivation is

available upon request from the authors.
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indicate that for generating indeterminacy we need high enough sectoral externalities θ such that

ηλ = 1/Γ = 1/[ν − β
1+χ + (1−ν)Ŝ

Ŝ−1
] < 0, implying that a lower shadow price of wealth in the future

Λt+1 is associated with a larger St+1 in the future. A larger factor share going to the investment

sector implies a higher marginal product of capital. As a result, tomorrow’s marginal product of

capital will increase with tomorrow’s capital stock MPKt+1 and the agents’ expectation will be

self-fulfilling. Thus, the steady-state equilibrium is locally indeterminate.

We now consider the government’s stabilization policy. By taking the government’s tax policy

into account, Benhabib and Farmer’s (1996) condition turns out to be ηλ = 1
Γ+[τCβ/Ŝ(1+χ)(1−τ̂Y )]

.

This indicates that the necessary condition for the model to exhibit saddle path stability (local

determinacy) is ηλ > 0, or equivalently, τC > −ΓŜ(1+χ)(1−g)
β+Γ(1+χ) , as reported in (20). If the condition

is met, a relevant design of the income tax-cum-consumption tax schedule (i.e., a combination of

low income tax and high consumption tax) can overturn the sign of ηλ and, accordingly, remove

indeterminacy. That is, if the above condition holds (ηλ > 0) a lower future shadow price of wealth

is associated with a lower level of the future St+1. Given that the reverse of the factor share

going to the consumption sector decreases, the future marginal product of capital also decreases,

contradicting the intertemporal Euler equation (21). This contradiction invalidates the initial rise

in the expected return of capital. Thus, the tax switch that involves tax shifting away from an

income tax towards a consumption tax renders the equilibrium determinate.

Why can such a combination of income and consumption taxes stabilize the economy against

sunspot fluctuations? When agents anticipate a higher future rate of return on capital, they will

reduce consumption for more investment, thus increasing the future capital stock. Meanwhile, with

high enough sectoral externalities, the rate of return on capital will rise due to a fall in the relative

price of investment goods. Intuitively, to successfully suppress sunspot fluctuations, the govern-

ment’s policy has to prevent agents from cutting consumption for more capital accumulation and

to reverse the downward trend in the relative price of investment goods. In the model, tax shifting

away from an income tax towards a consumption tax can increase both output and consumption.

An increase in τC gives rise to a negative effect on consumption, but a reduction in τY gives rise

to the wealth effect which raises output and hence consumption as well. In our parameterization,

since consumption tax involves less distortion than income tax on economic effi ciency, the wealth

effect dominates and hence consumption increases followed by such a tax shifting.9 It turns out that

consumption is enhanced and, given a convex PPF, the relative price of investment goods rises in

9The previous studies have shown that as a result of a strong wealth effect, the tax switch can increase either the

level of output (Chamley, 1985) or the rate of growth (Pecorino, 1993, 1994, and Turnovsky, 2000).
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response. As a result, the future marginal product of capital decreases and thus agents’optimistic

expectations cannot be realized. It is also important to emphasize that given that tax shifting away

from an income tax towards a consumption tax increase both output and consumption, in the model

consumption is procyclical in relation to output which is in accordance with the data on business

cycles in most countries.

The earlier studies, such as Guo and Lansing (1998) and Christiano and Harrison (1999), have

pointed out that in a Benhabib-Farmer-Guo one-sector model progressive taxes stabilize the econ-

omy against fluctuations driven by agents’animal spirits, whereas regressive taxes destabilize the

economy. However, the wisdom does not apply to a two-sector model with sector-specific exter-

nalities. In a calibrated two-sector RBC model with only sector-specific externalities, Guo and

Harrison (2001) quantitatively show that a progressive tax no longer serves as an automatic stabi-

lizer, removing sunspot fluctuations and, by contrast, a regressive tax policy stabilizes the economy

against sunspot-driven fluctuations. Unfortunately, the required regressive tax policy that Guo and

Harrison (2001) find is neither empirically plausible nor observed in the actual data. Under such a

situation, the present study serves as an important complement and proposes an alternative policy

rule that can remove sunspot fluctuations. Our result suggests that a relevant design of the income

tax-cum-consumption tax schedule can do the job. By shifting away from an income tax towards a

consumption tax, the government can fully stabilize the economy against sunspot fluctuations even

though there exist both aggregate and sector-specific externalities. It is emphasized that since either

a single constant income tax rate or a single constant tax consumption tax rate cannot have a sta-

bilizing effect to suppress sunspot fluctuations, a relevant combination of income and consumption

taxes is needed.

As noted in the Introduction section, the tax reform involving a switch from a decrease in

income tax to an increase in consumption tax has been an important issue in public finance and

macroeconomics over the past three decades. This is because a consumption tax involves less

distortion than an income tax and it could eliminate the bias against investment and savings inherent

in the income tax system (see Summers, 1981, Abel and Blanchard, 1983, Auerbach et al., 1983,

and Chamley, 1985). Given that, we can propose that in addition to the effi ciency improvement,

a tax switch away from an income tax towards a consumption tax can also serve as a stabilization

policy against sunspot fluctuations.
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5 Concluding Remarks

By extending the analysis of Benhabib and Farmer (1996), this paper has revisited the issue of

aggregate instability arising from animal spirits. In a calibrated two-sector RBC model with only

sector-specific externalities, Guo and Harrison (2001) have quantitatively shown that a progressive

tax no longer serves as an automatic stabilizer, removing sunspot fluctuations. By contrast, a

regressive tax policy can stabilize the economy against sunspot-driven fluctuations. However, the

required regressive tax policy that Guo and Harrison (2001) find is not observed in the actual

data. To fill this void in the literature, this paper has explored an alternative policy rule that can

remove sunspot fluctuations. Our analysis has shown that to stabilize the economy against sunspot

fluctuations, the government can design an effective income tax-cum-consumption tax schedule

which involves a tax switch away from an income tax towards a consumption tax. This finding

has potentially pointed out that in addition to its effi ciency improvement, a tax switch away from

an income tax towards a consumption tax can also serve as a stabilization policy against sunspot

fluctuations.

Weder (2001), Meng and Velasco (2003, 2004) show that in a two-sector small open economy,

the condition for local indeterminacy can be satisfied more easily than in a closed economy. In

other words, a small open economy is more likely to confront aggregate instability arising from

animal spirits. Thus, it is also interesting to extend our model to a small open economy one. The

extended analysis will enable us to examine whether a tax switch away from an income tax towards

a consumption tax is still effective, being capable of fully insulating the small open economy from

belief-driven fluctuations.
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Table 1. Benchmark parameter values 

 

 

 

 

 

 

 

 

 

Definition  Parameter Value Source 

Capital share a  0.3 Benhabib and Farmer (1996) 

Labor share b  0.7 Benhabib and Farmer (1996) 

Sector-specific externality   0.05 Calibration 

Discount parameter   0.05 Benhabib and Farmer (1996) 

Depreciation rate of capital   0.1 Benhabib and Farmer (1996) 

Inverse of the labor supply elasticity   1.5 Calibration 

Consumption tax rate C  0.06 Giannitsarou (2007) 

Government expenditure-output ratio g  0.34124 Calibration 



 

Figure 1. (In)Determinacy in the ( , )C   space 

 

 

 

Figure 2. (In)Determinacy in the ( , )C Y   space 
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